INTRODUCTION {#sec1-1}
============

The proper evaluation of therapy response is pivotal in cancer treatment. Identifying nonresponders early help in avoiding unnecessary treatment and optimize their management.\[[@ref1]\] Newer molecular-targeted therapies have opened a debate as to "which is the best criterion for treatment response?" Conventional response criteria might not depict the true picture due to different mechanisms of action of targeted therapies.\[[@ref2]\] Although molecular response criteria have been proposed for this yet, these have not been adequately studied so far.\[[@ref3][@ref4]\] Peptide receptor radioligand therapy (PRLT) with Lutetium177-prostate-specific membrane antigen (Lu177-PSMA) is one of the examples of molecular therapies with promising results for end-stage metastatic castration resistant prostate cancer (mCRPC) patients.\[[@ref5][@ref6][@ref7]\] In this article, we have compared various morphological and molecular response criteria in mCRPC patients treated with PRLT by Gallium 68-PSMA positron-emission tomography-computed tomography (Ga68-PSMA PET-CT).

METHODS {#sec1-2}
=======

In our 190 Ga68-PSMA PET-CT studies referred for response evaluation under various treatments, 23 studies were done post-PRLT. Ga68-PSMA PET-CT was done within 2 weeks before PRLT and 8--12 weeks after PRLT. Standard protocol for in-house synthesis of Ga68-PSMA and PET-CT acquisition was used.\[[@ref8][@ref9]\] PSMA-11 was acquired from advanced biochemical compounds (ABx), and labeling was done in IQS fluidic labeling module (iTG) using 1.11 GBq iTG self-shielded Ga-68 generator. 2 MBq/kg body weight of labeled PSMA-11 was injected intravenously, and after 1 h, a full-body scan (vertex to mid-thigh) was acquired with a dedicated full-ring hybrid PET-CT system (Biograph TruePoint40 with LSO crystal from Siemens Healthcare at Rajiv Gandhi Cancer Institute and Research Centre, Delhi, India) with 4 min per bed position in three-dimensional mode. A noncontrast-enhanced CT scan (100 mAs and 120 kVp) was used for attenuation correction and anatomical interpretation. For PRLT, average 7.25 GBq (median 7.35, range 6.6--7.6) Lu177-PSMA-617 was injected with 1 L of normal saline infusion at 250 ml/h started 30 min before the injection of radiopharmaceutical.

Image interpretation {#sec2-1}
--------------------

All PSMA PET-CT studies were reinterpreted independently by two nuclear medicine physicians and one radiologist without knowledge of biochemical and clinical findings. Increased PSMA uptake in comparison to background and not at the sites of known physiological biodistribution was taken as positive for disease. No size criteria were used for PET interpretation. Single-voxel maximum standard uptake value normalized to body weight (Maximum standardized uptake value \[SUVmax\]) was recorded. For CT, soft-tissue lesion other than the lymph node, ≥1 cm (cm) size in the longest axis was considered measurable, while for lymph node, it was ≥1 cm in the shortest axis. For better insight in bone lesions, the patients were categorized for number of lesions (1, 2--10, \>10) and type of bone metastasis (only sclerotic, mixed, lytic, and marrow).

Response criteria {#sec2-2}
-----------------

Pretreatment and 8--12 weeks' post-PRLT prostate-specific antigen (PSA) were recorded for biochemical response (BR) analysis. A fall of ≥50% in PSA was considered as partial response (PR). A ≥25% increase and ≥2 ng/ml above the nadir was considered as progressive disease (PD).\[[@ref10]\] Change in-between PR and PD (\< −50% and \< +25%) was considered as stable disease (SD).

Response evaluation criteria in solid tumors 1.1 (RECIST 1.1) were used for morphological response evaluation.\[[@ref11]\] Target lesion was defined as ≥1-cm well-defined lesion for soft tissue in the longest axis while it was ≥1.5 cm in the shortest axis for lymph node. The largest sum of diameter (SoD) of five target lesions with maximum two lesions per organ was recorded. Sclerotic or lytic/sclerotic (mixed type) bone metastases were considered nonmeasurable (NM) lesions. ≥30% decrease in SoD was considered as PR, while ≥20% increase was considered as PD. Change in-between PR and PD (\< −30% and \< +20%) was considered as SD. In case of bone-only disease (NM disease), SD was considered for equivocal or no change.

PET response criteria in solid tumors 1.0 (PERCIST 1.0) were used with slight modification for PET response evaluation. Highest SUVmax was recorded for both PET studies irrespective of number of lesions. It might be two different lesions in comparison. A drop of ≥30% in highest SUVmax was considered as PR while a ≥30% increase was considered as PD. New PSMA avid lesion was also considered as PD. Change in-between PR and PD (\< −30% and \< +30%) was considered as SD. Disappearance of all the lesions with respect to adjacent background was considered as complete response (CR).

European organization for research and treatment of cancer (EORTC) criterion was also used for PET response evaluation. The highest SUVmax was recorded for both PET studies irrespective of number of lesions. It might be two different lesions in a comparison. A drop of ≥25% in the highest SUVmax was considered as PR while a ≥25% increase was considered as PD. New PSMA avid lesion was also considered as PD. Change in-between PR and PD (\< −25% and \< +25%) was considered as SD. Disappearance of all the lesions with respect to adjacent background was considered as CR.

Bone is the most common site of distant metastases in prostate cancer (PCa), and almost all patients with PCa develop bone metastasis during their disease course. Due to no clear method for the assessment of bone metastases in RECIST 1.1 except for lytic lesion with measurable soft-tissue component, we decided to analyze a criterion dedicated to bone metastases developed by The University of Texas MD Anderson Cancer Center (MDA criterion).\[[@ref12]\] In this criterion, CR was considered as complete sclerotic fill-in of lytic lesion or normalization of bone density on CT. PR was the development of a sclerotic rim or partial sclerotic fill-in of lytic lesions. Interval visualization of lesions with sclerotic rim or new sclerotic lesions in the setting of other signs of response and absence of progressive bony disease was considered as flare and PR for the analysis. ≥50% decrease in measurable lesions or ≥50% subjective decrease in the size of ill-defined lesions on CT was also considered as PR. ≥25% increase in measurable lesions or ≥25% subjective increase in the size of ill-defined lesion or new bone lesion was considered as PD. Change in-between PR and PD (\<−50% and \< +25%) or equivocal change was considered as SD.

Statistical analysis {#sec2-3}
--------------------

Mean ± standard deviation, medians, range (minimum to maximum), and interquartile range (IQR) were presented for quantitative data and absolute frequencies with percentage for categorical data. Pre- and post-PRLT changes in PSA, RECIST SoD, and SUVmax for individual data were tabulated. Estimated percentages of PD, PR, and SD based on the different criteria (BR, RECIST, PERCIST, EORTC, and MDA) were also tabulated. Cohen\'s Kappa coefficient (k) was derived to see the level of agreement between BR and other criteria. *P* \< 0.05 was considered statistically significant. IBM New York, SPSS version 21 was used for the entire statistical analysis.

RESULTS {#sec1-3}
=======

Baseline characteristics of the 23 studies were presented in [Table 1](#T1){ref-type="table"}. All patients had bone metastasis and mostly sclerotic type. No patient had pure lytic or marrow lesion. Liver metastasis was the most frequent site of visceral metastasis (4/23) and one patient also had PSMA avid pleural deposit. There was no patient with lymph node only metastasis in our study group.

###### 

Baseline characteristics of 23 studies

  Characteristics                                   Values
  ------------------------------------------------- ------------
  Age (years)                                       
   Median                                           75.5
   Range                                            57-81
  Gleason                                           
   Median                                           7
   Range                                            6-9
  Interval time between two PET-CT scans (months)   
   Median                                           2
   Range                                            2-3
  Metastatic stage (M stage) (%)                    
   M1a (extrapelvic LN metastasis)                  0
   M1b (bone±LN metastasis)                         19 (82.61)
   M1c (visceral±bone metastasis)                   4 (17.39)
  Number of bone metastasis per patient             
   1                                                4 (17.39)
   2-10                                             0
   \>10                                             19 (82.61)
  Types of bone metastasis per patient              
   Sclerotic                                        21 (91.30)
   Mixed                                            2 (8.70)
  Liver lesion                                      
   Yes                                              4 (17.39)
   No                                               19 (82.61)
  Other visceral sites of metastasis                
   Yes                                              1 (4.35)
   No                                               22 (95.65)
  Lymph node metastasis                             
   Yes                                              15 (65.22)
   No                                               8 (34.78)

PET-CT: Positron-emission tomography

Pre- and post-PRLT changes in PSA, RECIST SoD, and highest SUVmax for 23 studies are summarized in [Table 2](#T2){ref-type="table"}. Pre- and post-PRLT mean ± standard deviation, median, range (Min-Max), and IQR of PSA (ng/ml) were 113.87 ± 128.06, 66, 5.42--550, and 23.43--175.50 and 150.96 ± 166.25, 68, 5.42--552, and 25.35--217.55, respectively. Pre- and post-PRLT mean ± standard deviation, median, range (Min-Max), and IQR of RECIST SoD (cm) were 3.68 ± 2.49, 3.40, 1.60--12.00, and 2.00--4.20 and 4.66 ± 4.19, 3.50, 1.20--16.40, and 1.70--4.80, respectively. Pre- and post-PRLT mean ± standard deviation, median, range (Min-Max), and IQR of highest SUVmax were 35.69 ± 24.25, 28.70, 6.60--99.50, and 18.55--45.42 and 30.93 ± 19.57, 24.70, 12.90--92.60, and 17.75--35.35, respectively.

###### 

Pre- and post-peptide receptor radioligand therapy prostate-specific antigen, response evaluation criteria in solid tumors sum of diameter and maximum standard uptake values and responses by various criteria

  PSA     RECIST SoD   Highest SUV~max~   Responses by various criteria                                         
  ------- ------------ ------------------ ------------------------------- ------ ------ ---- ---- ------ ------ ----
  37.1    445.0        4.7                10.0                            6.6    19.4   PD   PD   PD     PD     PD
  550.0   344.0        4.3                4.1                             46.4   92.6   SD   SD   PD     PD     SD
  344.0   194.0        4.1                7.5                             92.6   25.7   SD   PD   PD\*   PD\*   SD
  194.0   204.0        7.5                12.0                            25.7   58.9   SD   PD   PD     PD     SD
  204.0   552.0        12.0               16.4                            58.9   43.8   PD   PD   PD\*   PD\*   SD
  23.5    5.4          2.0                1.7                             99.5   58.5   PR   SD   PR     PR     SD
  5.4     8.9          1.7                1.7                             58.5   58.7   PD   SD   SD     SD     SD
  8.9     9.3          1.7                2.1                             58.7   30.3   SD   SD   PR     PR     SD
  9.3     222.1        2.1                4.8                             30.3   13.7   PD   PD   PD\*   PD\*   SD
  109.0   68.0         2.0                1.4                             13.7   16.8   SD   PR   SD     SD     SD
  179.0   45.6         1.8                1.6                             38.0   23.2   PR   SD   PR     PR     SD
  45.6    66.0         1.6                1.2                             23.2   16.0   PD   SD   PR     PR     SD
  66.0    165.0        NM                 NM                              16.0   18.2   PD   SD   SD     SD     SD
  165.0   494.0        NM                 NM                              18.2   12.9   PD   SD   SD     SD     SD
  119.0   70.0         4.3                4.0                             29.7   24.7   SD   SD   SD     SD     SD
  70.0    62.8         4.0                3.5                             24.7   25.4   SD   SD   SD     SD     SD
  62.8    42.7         3.5                NM                              25.4   28.7   SD   PR   SD     SD     SD
  42.7    31.2         NT                 NM                              28.7   22.7   SD   SD   SD     SD     SD
  119.0   21.6         3.4                3.5                             42.5   36.4   PR   SD   SD     SD     SD
  21.6    23.0         3.5                3.5                             36.4   17.6   SD   SD   PR     PR     PR
  23.0    23.4         3.1                2.6                             19.6   18.2   SD   SD   SD     SD     SD
  23.4    95.2         2.6                2.3                             18.2   32.2   PD   SD   PD     PD     SD
  196.7   279.0        NM                 NM                              9.4    16.7   PD   SD   PD     PD     SD

PSA: Prostate-specific antigen, PRLT: Peptide receptor radioligand therapy, BR: Biochemical response, RECIST: Response evaluation criteria in solid tumors, PERCIST: Positron-emission tomography response evaluation criteria in solid tumors, EORTC: European organization for research and treatment of cancer, MDA: MD Anderson criteria, SoD: Sum of diameter, NM: Nonmeasurable, NT: Nontarget, PD: Progressive disease, \*PD: Progressive disease due to new PSMA avid lesion despite decrease in highest SUV~max~, PR: Progressive disease, SD: Stable disease, SUV~max~: Maximum standard uptake value

The proportion of PD, PR, and SD by BR and RECIST criteria was 9 (39.13%), 3 (13.04%), 11 (47.83%) and 5 (21.74%), 2 (8.70%), 16 (69.57%), respectively. The proportion of PD, PR, and SD was same by PERCIST and EORTC criteria and which were 8 (34.78%), 5 (21.74%), and 10 (43.48%). The proportion of PD, PR, and SD by MDA criteria was 1 (4.35%), 1 (4.35%), and 21 (91.30%), respectively.

We calculated Cohen\'s Kappa coefficient to see the degree of agreement between BR criteria and other criteria for the proportion of PD, PR, and SD \[Tables [3](#T3){ref-type="table"}--[6](#T6){ref-type="table"}\]. No patients in our group had CR by any criteria. There was poor agreement seen between BR and RECIST criteria, as well as with MDA criteria (*P* \> 0.05). While a statistically significant (*P* \< 0.05) and fair agreement was seen with BR and PERCIST criteria. Indeed, PERCIST and EORTC criteria showed a similar level of agreement with BR criteria.

###### 

Inter-rater agreement between biochemical response and response evaluation criteria in solid tumors criteria by deriving Cohen's Kappa coefficient (k)

                    Biochemical response   Total       *P*          κ                     
  ----------------- ---------------------- ----------- ------------ ------------- ------- -------
  RECIST criteria                                                                         
   PD               3 (13.04)              0 (0.00)    2 (8.70)     5 (21.74)     0.947   0.010
   PR               0 (0.00)               0 (0.00)    2 (8.70)     2 (8.70)              
   SD               6 (26.09)              3 (13.04)   7 (30.43)    16 (69.57)            
  Total             9 (39.13)              3 (13.04)   11 (47.83)   23 (100.00)           

RECIST: Response evaluation criteria in solid tumors, PD: Progressive disease, PR: Partial response, SD: Stable disease

###### 

Inter-rater agreement between biochemical response and positron-emission tomography response criteria in solid tumors criteria by deriving Cohen's Kappa coefficient (k)

                     Biochemical response   Total (%)   *P*          κ                     
  ------------------ ---------------------- ----------- ------------ ------------- ------- -------
  PERCIST criteria                                                                         
   PD                5 (21.74)              0 (0.00)    3 (13.04)    8 (34.78)     0.044   0.307
   PR                1 (4.35)               2 (8.70)    2 (8.70)     5 (21.74)             
   SD                3 (13.04)              1 (4.35)    6 (26.09)    10 (43.48)            
  Total              9 (39.13)              3 (13.04)   11 (47.83)   23 (100.00)           

PERCIST: Positron-emission tomography response criteria in solid tumors, PD: Progressive disease, PR: Partial response, SD: Stable disease

###### 

Inter-rater agreement between biochemical response and European organization for research and treatment of cancer criteria by deriving Cohen's Kappa coefficient (k)

                   Biochemical response   Total (%)   *P*          κ                     
  ---------------- ---------------------- ----------- ------------ ------------- ------- -------
  EORTC criteria                                                                         
   PD              5 (21.74)              0 (0.00)    3 (13.04)    8 (34.78)     0.044   0.307
   PR              1 (4.35)               2 (8.70)    2 (8.70)     5 (21.74)             
   SD              3 (13.04)              1 (4.35)    6 (26.09)    10 (43.48)            
  Total            9 (39.13)              3 (13.04)   11 (47.83)   23 (100.00)           

EORTC: European organization for research and treatment of cancer, PD: Progressive disease, PR: Partial response, SD: Stable disease

###### 

Inter-rater agreement between biochemical response and MD Anderson criteria by deriving Cohen's Kappa coefficient (k)

                 Biochemical response   Total (%)   *P*          κ                     
  -------------- ---------------------- ----------- ------------ ------------- ------- -------
  MDA criteria                                                                         
   PD            1 (4.35)               0 (0.00)    0 (0.00)     1 (4.35)      0.698   0.035
   PR            0 (0.00)               0 (0.00)    1 (4.35)     1 (4.35)              
   SD            8 (34.78)              3 (13.04)   10 (43.48)   21 (91.30)            
  Total          9 (39.13)              3 (13.04)   11 (47.83)   23 (100.00)           

MDA: MD Anderson, PD: Progressive disease, PR: Partial response, SD: Stable disease

DISCUSSION {#sec1-4}
==========

PCa is the second common cancer in men and third most frequent cause of cancer-related death worldwide.\[[@ref13]\] In general, the patients with early stage have good prognosis, while most with late-stage disease develop hormone and chemotherapy resistance during the course of their disease and will require new treatments.\[[@ref14]\] Response assessment for newer therapies is crucial to avoid over treatment in nonresponder and therapy-related toxicity. Serum PSA is a tumor marker for PCa and is frequently used for response assessment in these setting. However, it fails to show the distribution of disease and posttreatment changes at disease sites.\[[@ref15]\] Morphological criterion (RECIST 1.1) is recommended for the assessment of treatment response in guidelines despite its well-known limitations.\[[@ref16]\] There are instances that disease sites appear stable by RECIST 1.1 criteria despite PSA response \[[Figure 1](#F1){ref-type="fig"}\]. This is due to the fact that molecular changes appear before morphological changes and this has been one of the main limitations of these criteria.

![Gallium 68-prostate-specific membrane antigen positron-emission tomography-computed tomography maximum intensity projection (a and b) and axial images (c and d). 75-year-old metastatic castration-resistance prostate cancer patient post one cycles of Lutetium177-Prostate-specific membrane antigen showed prostate-specific antigen decrease from 23.5 to 5.4 ng/ml in 12 weeks. Baseline images (a and c) showed few prostate-specific membrane antigen avid lymph nodes and bone lesions (highest maximum standardized uptake value: 99.2). 12 weeks' posttreatment images (b and d) showed few prostate-specific membrane antigen avid lymph nodes and bone lesions (highest maximum standardized uptake value: 58.5) with no change in size and number. Findings suggested stable disease by response evaluation criteria in solid tumors while partial response by positron-emission tomography response criteria in solid tumors and European organization for research and treatment of cancer](UA-11-155-g001){#F1}

Bone metastasis contributes to major disease burden in PCa.\[[@ref17]\] In most instances, bone metastases are sclerotic or mixed sclerotic/lytic while pure lytic lesions are rare.\[[@ref18]\] Multiple bone metastases are a rule rather than the exception in end-stage PCa. In our group, all patients had bone metastasis, and 82.61% had multiple sites (\>10) while 91.3% had sclerotic type. No patient had only lytic lesion. In RECIST criterion, no clear method for response assessment has been given for sclerotic or mixed lesions except for lytic lesion with measurable soft-tissue component. There might be instances that patients had bone-only disease and that would only be considered as NM by RECIST criteria \[[Figure 2](#F2){ref-type="fig"}\]. In this study, 3/23 instances patient had NM disease and 1/23 instances patient had measurable but nontargetable lesion by RECIST. Hence, it will be hard to assess response by RECIST criteria in all end-stage PCa patients.

![Gallium 68-prostate-specific membrane antigen positron-emission tomography-computed tomography maximum intensity projection (a and b) and sagittal (c and d) images. 81-year-old patient, post-Lutetium177-prostate-specific membrane antigen therapy showed prostate-specific antigen increase from 196.7 to 279.0 ng/ml. Baseline images (a and c) showed multiple sclerotic lesions with mild prostate-specific membrane antigen uptake in most (Highest Maximum standardized uptake value: 9.4). 12 weeks' posttreatment images (b and d) showed multiple prostate-specific membrane antigen avid sclerotic bone lesions (Highest maximum standardized uptake value: 16.7). Findings suggested stable disease by response evaluation criteria in solid tumors and MDA while progressive disease by positron-emission tomography response criteria in solid tumors and European organization for research and treatment of cancer criteria](UA-11-155-g002){#F2}

EORTC and PERCIST 1.0 are the two molecular response criteria developed to overcome the limitations of the morphological criteria. With growing research on fluorodeoxyglucose (FDG) PET-CT in cancer management, these molecular response criteria have shown promises in prognostication and for response assessment in comparison to standard morphological criteria.\[[@ref19][@ref20][@ref21]\] One study comparing EORTC criteria to PERCIST for response evaluation by FDG PET/CT in metastatic colorectal cancer treated with irinotecan and cetuximab had showed similar response and good agreement (Kappa coefficient-0.76).\[[@ref22]\] However, large randomized trials are lacking comparing these molecular criteria to morphological criteria. It is known that FDG PET-CT has shown poor results in PCa imaging due to its fatty acid metabolism favoritism.\[[@ref23][@ref24]\] Therefore, newer tracer targeting different metabolic pathways, for example, acetate, choline, anti-PSMA antibodies, PSMA inhibiting small molecules, etc., have been identified for PCa imaging.\[[@ref25]\] PSMA is a transmembrane antigen overexpressed 100--1000 time in PCa cell as compared to normal and has shown positive correlation with grade and metastatic status.\[[@ref26]\] Glu-NH-CO-NH-Lys-(Axe)-(Ga68 (HBED-CC\]) (Ga68-PSMA-11) has shown high clinical value for lymph node staging\[[@ref27]\] and for detecting local recurrence.\[[@ref28][@ref29]\] Limited data are available for its role in response evaluation to radiotherapy and chemotherapy in PCa.\[[@ref30][@ref31][@ref32]\] Lu177-PSMA for PRLT is one of the promising investigational drugs for mCRPC. Recent studies have shown minimal toxicity and remarkable efficiency of PRLT in end-stage PCa patients.\[[@ref5][@ref6][@ref7]\] However, there is a lack of literature comparing various morphological and molecular response criteria in this setting.

In our analysis, we have noticed that BR has poor agreement with RECIST while it was statistically significant and was in fair agreement with both molecular response criteria. In RECIST criteria, more patients showed SD (16/23) in post-PRLT scans. This was due to that 3/23 instances, lesions were NM and 1/23 instances, it was NT lesion and these remain stable in follow-up, while BR show PD in three out of four of these cases. In MDA criteria, SD contribution was further increased to 21/23. This was because most patients had multiple bone lesions (19/23) and mostly sclerotic type (21/23). Therefore, appreciating changes on CT images was poor as per the MDA criteria. On the other side, both molecular response criteria performed better, and the contribution of SD was almost similar to BR (10/23 vs. 11/23) in our study. In three instances, despite decrease in the highest SUVmax, there was new PSMA avid lesion, and hence, it was reported as PD as per molecular response criteria \[[Figure 3](#F3){ref-type="fig"}\]. Indeed, BR criteria also showed PD in two of these cases. In 3/8 PD cases by molecular response criteria, BR criteria showed SD. In one case, it was due to new lesion despite reducing highest SUVmax. While in 3/9 PD cases by BR criteria, molecular response criteria showed SD. To understand these discrepancies, we realized, that we were analysing differentproperties of tumor cell using two different methods. In one, we were looking for changes in serum PSA, and in another, we were looking for changes in PSMA expression on tumor cell and these two properties might not go side by side. Hence, it will not be possible to have 100% concordances in these two criteria. The concordance between BR and RECIST criteria was seen in 10/23 cases, while between BR and PERCIST, it was in 13/23 cases.

![Gallium 68-prostate-specific membrane antigen positron-emission tomography-computed tomography maximum intensity projection (a and b) and axial images (c and d). 68-year-old metastatic castration-resistance prostate cancer patient post 1 cycles of Lutetium177-prostate-specific membrane antigen showed Prostate-specific antigen decrease from 344 to 194 ng/ml in 12 weeks. Baseline images (a and c) showed multiple prostate-specific membrane antigen avid sclerotic bone lesions (Highest maximum standardized uptake value: 92.6). 12 weeks' posttreatment images (b and d) showed many prostate-specific membrane antigen avid bone lesions (Highest maximum standardized uptake value: 25.7) with new prostate-specific membrane antigen avid liver lesions. Findings suggested progressive disease by positron-emission tomography response criteria in solid tumors and European organization for research and treatment of cancer criteria due to new lesion despite decrease in highest maximum standardized uptake value](UA-11-155-g003){#F3}

We found that there were few limitations of our study; first, the number of comparative studies was only 23. In PCa, bone is the predominant site of metastasis and hence morphological criteria tend to underestimate changes in the bone lesions due to known limitations. This was well reflected in our group of patients. In molecular response criteria, we have considered only one highest SUVmax per study for statistical analysis. There were instances where many lesions showed a decrease in SUVmax while one lesion showed increase in SUVmax and became more than the first study highest value. Hence, it was qualified as PD for response analysis. In other scenario, many lesions showed a decrease in SUVmax while some or one lesion showed increase in SUVmax but remained less than the first study highest value. Hence, it was qualified as PR or SD in overall response analysis. Therefore, we have realized that taking one highest value might not represent the real picture of molecular response in all sites. To overcome this confusion, in future, we have to take multiple lesions into the analysis. However, we have to find whether these target lesions with highest SUVmax will be based on the first PET study to see decrease in SUVmax or on second PET study to consider the smallest increase in SUVmax. A noncontrast CT for morphological delineation was not ideal; however, most of our patients were with lymph nodes and bone metastases.

CONCLUSION {#sec1-5}
==========

Early detection of nonresponding disease will be helpful in deciding further treatment. Recommended morphological criterion has well-known limitations for response assessment, especially in bone-dominant disease. In this preliminary study, we conclude that both PERCIST and EORTC criteria are better than RECIST 1.1 in response assessment to PRLT in mCRPC patient using Ga68-PSMA PET-CT and in fair agreement with BR. Larger studies with more critical analysis of molecular response criteria are needed to recommend it in routine clinical practice.
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